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Abstract
Piled raft in recent years is extensively preferred as a foundation system for many superstructures.
The complex interactions among the components of this foundation are still not well understood,
and engineers tend to design it by conventional methods ignoring these interaction, which lead to
an uneconomical design. In this thesis, these interactions between the components and its effect,
on the load capacity of the individual entity, and the foundation system are analyzed with due
consideration of plastic deformation between pile and soil. To develop these analytical model, a
three-dimensional numerical analysis was done to achieve the objective using ABAQUS platform.
Sensitivity analysis for the governing parameters was done prior to the analysis. A detailed para-
metric study is done with the help of finite element simulations to capture the interaction between
two piles for various pile length, pile diameter, soil state and interface conditions. In the past
methods, from literature the pile-soil interface was considered to have no relative displacement,
however, it is seen that considering slip condition at the interface significantly affect the values
of this interaction which is studied here in the presented work. Hence describing its significance
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in the design of the piled raft foundation. Similarly, the effect of the pile on the reduction of the
contact pressure under the raft is studied in detail for various pile length and diameter and quan-
tified as reduction factor. The effect of the raft on the pile is not properly incorporated into any
conventional design methods and is not properly understood. Due to this effect entire length of
the pile does not mobilize friction completely and is computed through the numerical simulations
done in the present work, proposing a use of a new parameter called "critical length". Moreover,
a simplified method to consider the effect of overburden from the raft on pile shear stress is pre-
sented. All the interaction between the components of the foundation are analyzed and described
to further develop a simplified method for the design of such foundations. Step-by step design
procedures and future recommendations are also presented.
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